INTRODUCTION
Recent studies strongly suggest that enterprise resource planning (ERP) systems have unintuitive user interfaces that hinder usability, frustrate users, and ultimately interfere with their successful adoption and utilization in organizations. We contend that applying the principles of collaboration (Bratman, 1992) to systems development provides a means for addressing the gap between the capabilities of the ERP system and harnessing those capabilities to meet each user's individual objectives. By "collaboration," we refer to the collaboration between the user and the system, as opposed to using computing technology to support collaboration between users, which is commonly referred to as computer-supported cooperative work (CSCW). We believe that the more aligned the technology is with the user's goals, the better it will be able to respond in a collaborative manner to the user's needs, enhancing both task performance and satisfaction with the process. Grosz (1996) and Shieber (1996) suggest that human-computer interaction should move from a master-slave model, in which the human user issues commands to the system, to a model based on collaboration between the system and the user in order to provide an adequate level of 1 2 support to users in the increasingly complex environments of modern applications. As defined by Bratman (1992) and further elaborated for computational use by Grosz and Kraus (1996) , the principles of collaboration are:
COLLABORATION THEORY FOR INTERFACE DESIGN AND EVALUATION
Commitment to the joint activity. Each party recognizes the joint activity and is committed to it. As part of this commitment, the parties need to be aware of the context surrounding their collaboration because it may be important in determining the finer details of that activity.
Mutual responsiveness. Each participant seeks to adjust his behavior based on the behavior of the other and guided by his commitment to the joint activity. Mutual responsiveness, in conjunction with this commitment, means that the parties may have to adapt their actions for the benefit of the more optimal joint outcome.
Commitment to mutual support. Each party is committed to supporting the efforts of the other. A participant must step in and assist his partner in collaboration if 1. he knows that his partner is having a problem performing his part of the shared activity, and 2. he can be helpful without jeopardizing his own share of the joint effort.
Commitment to mutual support also implies communication with the purpose of sharing information that is essential for the completion of the joint activity.
Meshing subplans. The parties should seek to decompose the task into mutually meshing, although independent, subplans. Thus, the parties must engage in communication to coordinate their independent subplans at certain times, as the need arises.
To illustrate how these principles can change the approach taken to the design and evaluation of systems, we first describe a well-known usability evaluation method called the 3 cognitive walkthrough (Wharton et al., 1994) and then show how taking a collaborative view of user-system interaction would affect it. The basis of the cognitive walkthrough method is a theory of exploratory learning called CE+ (Polson and Lewis, 1990) , which was developed to guide the design of interfaces that are easily learnable. This work therefore bears similarity to our proposed usage of collaboration theory as a set of guiding design and evaluation principles.
A cognitive walkthrough involves an analyst evaluating an interface by creating a scenario of its usage for a particular task. During the walkthrough, the following questions, taken directly from Wharton et al. (1994, p. 112 ) must be answered in order to assess an untrained user's success in invoking the appropriate system action at each step of the way. The answers to these questions form a basis for predicting a user's success or failure to properly complete the task.
1. Will the user try to achieve the right effect? 2. Will the user notice that the correct action is available? 3. Will the user associate the correct action with the effect trying to be achieved? 4. If the correct action is performed, will the user see that progress is being made towards solution of the task?
Taking a collaborative view of user-system interactions would affect the formulation of each of these questions. Keeping in mind that this view requires us to think of the system as an equal partner in the process, let us consider the first question ("Will the users try to achieve the right effect?"). It is designed to capture the user's ability to recognize the relationship between the structure of the task and the system's known functions. The example that Wharton et al. (1994) use to illustrate this question is a user whose task is to print a document, but who cannot 4 achieve this goal without first selecting a printer. Will the user know that his next immediate step should be to select the printer?
Evaluating this situation from the collaboration perspective brings us to a different conclusion regarding the relevant question to ask. It is not whether or not the user knows that the next step is to select the printer. Rather, it is whether or not the system has been designed in such a way that it knows the next step in the printing process is the selection of a printer and will act in accordance with this knowledge. The system must therefore be aware of the overall "recipe" for printing, which connects the two actions of selecting the printer and sending the document to it. Once the user has identified the goal of printing a document, the system should proceed with an action that enables the user to select a printer, either by choosing one from a system-generated list or by specifying a new one. It is the commitment to mutual support that causes the system to aid the user with the printer selection process. It would not be collaborative for the system to send the document to any printer without first consulting the user for a number of possible reasons, such as the user must know where to pick up the printed document and the default option may not the best choice in this particular instance.
Thus, the first question can be modified according to the principles of collaboration to read as follows:
1. Based on the user's overall goal, will the system recognize the next step in the process and either act to perform that step or, if the user's input is necessary, present a set of alternative actions from which the user may make a selection?
A similar viewing of the three remaining questions in light of collaboration theory leads us to the following possible versions of questions two through four: 5 2. Does the system help the user identify the next action and present it in a highly visible manner?
3. Does the system present a meaningful set of alternative actions based on the user's overall goal? 4. Will the system keep the user informed about the consequences of actions taken by either the user or the system, as they relate to progress made toward the achievement of the task?
In transforming the walkthrough questions to reflect the collaborative view of systemuser interaction, we have shifted the focus from the actions, knowledge, and capabilities of the user alone to include the system as an equal party in the process. If a system is designed with this view in mind and evaluated using questions based on the principles of collaboration, the nature of the relationship between the user and the system will change. We believe that the collaborative view of the user-system relationship will result in interactions that allow users to achieve their goals with less effort and frustration and more accuracy due to the additional support provided by the system. The task of printing a document used in the above example is very simple compared to many of those that are encountered in the enterprise systems environment. The benefits of usersystem collaboration would be significantly greater with more complex organizational tasks, as the system could provide knowledge and assistance for those cases where the correct sequence of events is not readily discernable by even the most educated of users. Given the lack of transparency in performing enterprise system transactions, an approach such as the one proposed in this paper that sheds light on the recipes for successful task completion holds great promise for improving user productivity through enhanced system usability.
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CONCLUSIONS
We believe that collaboration theory is an excellent foundation for usability design and evaluation because it directly addresses the process of collaborative problem solving in a systematic way by suggesting a set of requirements and procedures that must be in place to achieve successful collaboration. It provides a framework for analyzing many existing user interface practices and developments that improve system usability and helps in explaining their benefits. In addition to its role as an evaluation approach, it can also be used to guide the enterprise systems design process.
